REMARKS 

Claim 1 1-34 are pending and are rejected. Applicants have amended claim 11 and canceled 
claims 16, 24, and 28 without prejudice. 
CLAIM REJECTIONS UNDER 35 U.S.C. §103 

Claims 11-34 are rejected under 35 U.S.C. §1 03(a) as obvious over Kiyomitsu in view of 
Purnell U.S. Patent No. 6,190,440. Claims 16, 24, and 28 are canceled, thus their rejection is moot. 

The Examiner states "It would have been obvious to one of ordinary skill in the art to have used 
natural zeolite in the wall board of Kiyomitsu as Purnell teaches either natural or synthetic zeolite for 
odor absorption." Regarding claims 11-15, 17-23, 25-27, and 29-34, Applicants respectfully disagree. 

As known to a person of ordinary skill in the art, zeolite must be dried to have absorptive 

activity; typically, temperatures above 200°C and up to 650°C are needed to remove water from zeolite. 

Prior to carrying out the adsorption, the water of crystallization must be 
removed from the zeolites. At temperatures between 150 and 650°C, 
optionally under reduced pressure, the majority of the water is 
removed from the zeolite. 

(Attachment A U.S. Patent No. 6,329,562, col. 3 lines 12-16). 

During preparation of a building board, the zeolite that is either pre-treated by drying, or is not 
pre-treated, is brought into contact with a gypsum slurry containing water. Under these conditions, the 
zeolite will absorb water and become inactive. The drying temperatures for preparation of gypsum 
board are only about 100°C, which is not sufficient to remove water from zeolite. 

Applicants have surprisingly found that by using the recited concentration of at least one 
naturally occurring zeolite, the boards nevertheless have adsorptive properties. Thus, although 
naturally occuring zeolite is brought into contact with water, which inactivates its adsorptive properties, 
its adsorptive activity is re-established and it is activated during drying, although the normally necessary 
activation/drying temperatures for a zeolite are not reached. 

Kiyomitsu teaches a building material with a gypsum core containing large amounts of zeolite 
particles in combination with diatomaceous earth particles. The diatomaceous earth is used to absorb 
the moisture (H 1 1 ) and is able to bond large amounts of moisture, which may be relevant to the 
adsorptive activity of Kiyomitsu's boards. Thus, Kiyomitsu requires a high concentration of both zeolite 
particles and diatomaceous earth particles for his board material. 

Applicants have, in contrast, obtained unexpected results using naturally occurring zeolite with 
no or less than 3% diatomaceous earth. Further, pollutants are not only adsorbed, but are converted to 
smaller molecules, i.e., there is no limited binding capacity of the board, and a real destruction of the 
pollutants occurs. 

In support. Attachment B shows Applicants' data comparing properties of naturally occurring 
zeolite with synthetic zeolite. Boards made of gypsum were prepared with either 10% of a synthetic 
zeolite, or 10% of a naturally occurring zeolite. Test chambers were contaminated with formaldehyde. 
Formaldehyde is destroyed by conversion to CO2 and other compounds, thus the concentration of CO2 
was measured as a function of time (Attachment B graph). The CO2 concentration in the respective 
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chamber is indicated (Attachment B table). 

The data demonstrate that only the naturally occurring zeolite was active and able to destroy 

formaldehyde 

Because Kiyomitsu teaches a person of ordinary skill in the art that a high concentration of both 
zeolite particles and diatomaceous earth particles (10%-40%, Abstract) are required, and because 
Applicants have found that using naturally occurring zeolites retains activity and also obviates the need 
for this high concentration of diatomaceous earth, Applicants building material is not obvious over 
Kiyomitsu. Purneli does not cure Kiyomitsu's deficiency. A person of ordinary skill in the art would not 
predict that Applicants' building material having less than 3% diatomaceous earth would be effective to 
have adsorptive properties. 

For at least these reasons, Applicants respectfully assert that claims 11-15, 17-23, 25-27, and 
29-34 are not obvious over Kiyomitsu in view of Purneli. 
CONCLUSION 

Applicants believe the application is in complete condition for allowance with no fees due. If 
fees are deemed necessary, the GfTice Is authorized to charge them to Deposit Account No. 20-0809. 
The Examiner is invited to contact Applicants' undersigned representative with questions. 

Respectfully submitted, 

THOMPSON MINE LLP 

/Beverly A. Lyman/ 

Beverly A. Lyman, Ph.D. 
Reg. No. 41,961 

312 Walnut Street 
14th Floor 

Cincinnati OH 45202 

513 352 6596 

513 241 4771 facsimile 

698651.1 
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ABSTRACT 



A process for separating off cycloalkenes having at least two 
double bonds &om a reaction mixture in hydrocarbon solu- 
tion formed during the metathesis ofcycloalkamonoencs or 
cyclomonoene/cyclopolyene mixtures comprising the stops 
of treating the reaction mixture with zeolites in the liquid 
phase, absorbing the olefins having at least two double 
bonds present in the solution by the zeolite, separatiog oflf 
the kden 2eoljie, and obudoing the cycloalkadienes and 
cyclopolyenes by desoiption. 

No 
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SEPARATION PROCESS FOR SEPARATING trom 5 to 8 carbon atoms, for example n-peotane and 

CYCLOALKENES HAVING AT LEAST 2 n-hcxane. The cyclic hydrocarbons arc compounds having 

DOUBLE BONDS FROM A REACTION from 5 to 8 carbon aioms, preferably from 5 to 6 carbon 

MIXTURE atoms, for example CyClohexaoe. 

^ It is known that crystalline aluminum silicates (zeolites) 

FIELD OF THE INVENTION ^ separating hydrocarbons. Thus, for example, 

nie inveation relates lo a piocess for separating off U.S. Pat- No. 3,668,730 describes large-pored zeolites for 

cycloal-kadiencs and cydopolyexjes ftom the icaclion mix- separating xylenes. In U.S. Pat. No. 4^13,014, such zeohlcs 

ture formed during the metathesis of cydoalkcnes using are used fbr separating off cyclohexenes. 

zeolites, wherein the cydopolyenes have at least two double . „ ^ ,„ ,„v^^,.t 

bonds. SUMMARY OF THE INVENTICN 

BACKGROUND OF THE INVENTION We have now found a process for separating o£E cycloalk- 
enes having at least two double bonds from a reacdon 

Macrocychc alkcncs havmg 8 lo 20 carbon atoms can be ^^^^ jj, ftydrocarbon solution formed during the meiaihe- 

used as mtcrmcdiates for the preparauon of fragrances. 14- cVCloalkamonoeoes or cyclomonoenc/cyolopolyene 

to 17-mcmbered cycloalkadjenes are used m pwuoular as -Hje process is characterized in that the reaction 

starting materials for the preparation of musk fia^anoes. ^ ^^^^^^ ^^^^^ ^ y^^y 1,^^^ 

Cyclohexadccenone can be prepared from cyclohexadeca- ^^^^ ^ ^^^^ ^^^1^ bonds present in the 
1,9-dienc (S. Warw^el, H. Bacbero, N. Doring, H. Katksr, E. ^ sotoHoa aie adsorbed by the zeolite, the laden zeolite is 

Rose in Seife-Ole-Fetto-Wachsc 115, 538 (1S>89)). In separated off, and cyoloalljadieoes and cydopolyenes are 

general, it is necessary for the starting compounds tO be obtained by desoiption. 
virtually free from impurities. 

CycloaDcadieiaes are usually obtained by metathesis of DETAILED DESCRIPTION OF THE 

corrcs-ponding cyclomonoencs. By way of example, as INVENTION 

metatbeses, which may be mentioned are those described in , r . 

O.S. Pat. No. 3,935,270, BriU Pat. No. 1,105,565, Brit. Pat. Surprisingly, it has been found that adsorbents of the 

No. 1,118,517, EP 182 333, and also Warwcl, H. Ridder, G. faujasite type, such as. for example, the zeolites Of type X 

Haohcn in Chemiker-Ztg. X07, 115 (1983). and Y in the alkali metal and alkaline earth meial form, ate 

A disadvantage of these processes is the large amount of 30 very suitable adsorbents for macrocyclic compountk which 

solvenr, which has to be used to ensuite high selectivity for have a ontical diameter which xs much larger than the pore 

desired cycteal-kadienes. The known isolation processes arc opening of these zeoUtes. 

saddled wi* hi^-energy costs and sie therefore expensive. The cycloalkadienes or cydopolyenes contain at least 8 

Isolation is usually caiiied out by means of disiillation. carbon atoms in the ring, prefetence being given to ring sizes 

Themetaihesteofcydoocteneorcydopolyootcnylenesto ^5 vtdth more than 11 caibon atoms, 

give cydohecadecadiene is carried out as described, for Furthermore, it has been found that said zeolites affect 

example, in EP 182 333 and EP 343 437. In the liquid phase, selective adsorption of (he cydoalkadienes. From the above- 

the mixture of starting materials is brought into oontad with described product mixtures of the metathesis of cyclooctene 

the heteroBeneous catalyst Systran Re^Oy /gamma-AlaOs to cyclopolyoctcnyknes, it is possible to adiieve a step- 

the presence of a tetraalkyldn. .^^^ depletion of the dienes from the crude solution. Here, 

'Ibe reaction is prefiBcably caiiied out at temperatures of depletion in the solution takes place in the order cis,ci8- 

ttova 20 to 60* C. and using £com 0.01 to 0-05 molar cyclobexadeca-l,9-diene, followed by cis.trans- 

sdutions. The contact time On the catalyfst is typically firom cyclohexadeca-l,9-dieae. The transrtrans-cydohexadeoa*!, 

25 to 200 seconds. The molar concentration of the sohilions, 9-diene remains in the solution the longest and becomes 
which is given, refers to the calculated cydomonocnc units, concentrated therein. cis,cis<-Cydohexadeca-l,9-diene can 
which result from the division of the cydopolyenes into |,e separated off from very dilute solutions using aluminum 



silicates of the X an d Y type c in the sodium Or a ammonium 
In the process described above, cyclooctene or a form. The adsorption is particularly gentle and eHident on 
cyclooclene/oyclopolyocteoyJene mixture produces a rcac- ^ exposure to ultrasound waves. 

tion mixture, which essentially comprises Amorphous adsotbeais, such as. for example, silica gels 
cyclohexadecadiene, cycloieiracosatrxene of varying grain si2B and porosity, basic, acidic or neutral 
cyclodotriacontatetraene, cycloietracontapentaene and ajuaainum oxides and also noncrystalline aluminum silicates 
cyclooctaictracontahexaene. The proportion of cyclohexa- varying compositions did not effect the de^red adsorp- 

decadiene is generally in the range from 20 to 50%, prcf- 

erably from 25 to 35%. , , ^ TVpe X aluminum siUcatcs are zcdiles which have a 

In the sainc process, cyclooctene and cydoheptene pro- fe^j^^^'^'^ia^ g^ucturo. ITiese weU-known 2eoUtes 
duce a reaction miXUire, which comprises cyclotetradeca-l, v*j»iaiiu.v. "^'^ a.«,„t,- 

8-dicns eycJopenta-l,8-diene and cycloh6xadeca-l,9-diene, be described usmg the followmg formula, 

and higher macrocycUo cydopolyenes. The proportion of ^ 

dienes is generally in the range from 20 to 50% preferably Mj^<j/vi;^3Xi,iu:0'n^u 
from 25 to 40%. 

TTie reaction mixture is tisually in the form of a soluUon °- valency of the metal M 
in metathesis inert solvenis. x: a number between 2 and 3 

In the abovc-process, the preferred solvents heje are <5 y: water of crystallization 
unbranched or cydic hydrocailbOdS. 'file unbranched are Any type X altmiinum silicate can be used, and these 
compounds having from 5 to 12 carbon atonts, preferably materials are oommeicially available. 
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1 silicates arc zeolites which have a In Ihe process according to the prescct invention, largely 

[rucnire. These well known zeolites can complete desorption generally requires from 15 minutes to 
20 hours, preferably from 2 to 10 hours, depending on ihc 
zeolite molding. 

M2,„OAiiOiJtSi02yH~o 5 After the adsorber material has been regenerated it can be 

reused without significant loss in adsorption capacity. For 
n: valency of the metal M regeneration, the njajoaty of the desorbeot still adhering to 

X- a number between 3 and 6 adsorbent is removed under reduced pressure. After a 

<, >vr-r,.- ^n -^i-^y^ tlmo, ft IS sdvisablo to bum dean the zeolite, smce after a 

y. water of ciysUllization ^ ' ^ ^ ^ poasiTjle, depending on the composition of 

Any type Y alummum sihcaw can be used, and these lo ^ Jj^^j^^ ^^^^ tovcstigatcd, for the surface to 

matenals are cxjromcrcially available. ^ become partially coaled with higher oligomers or polymers. 

Prior to carrying out the adsorption Ihc water of ctyslal- deso*eot is removed from the adsorbent « pressures 

hzation must be removed from the zeolites. Ax teropei^tures between 0 and 1 bar, preferably at presssures below 100 mbar. 

between 150 and 650' C.. optionally under reduced ^ temperature is in the v^gfi &Om 30 to 300" C, prcfer- 

pressure, the majority of the water is removed from the IS ^ ^ ^ ^ZO" C. 

zcohte. If this activation is earned out al lower temperatures, adsorbent was generaUy burnt off at temperatures of 

only partial dehydration takes place and the loading capacity ^ ^qqo c., preflsrably in the range fiom 400 to 

of the adsorbent is reduced. 550" C. in a Stream of air; 

2^ohtes for the process according to the present mvention .j.^^ according lo the present invention can. for 

ate large-pored zeolites of type X or Y, which can compr^ 20 example, be carried out as follows: 

any type of metal cation. Sonic of the ^lons can also be ^ ^ jy^^^j ^j^^^^ „f cycloaltanes is brought into 

replaced for protons or ammomumioiis. The pure H form of contact in the Jitmid phase in an inert solvent with a 
the Y ^lite has hi^ catalytic activity ^^*ich at elevated TS^^tl^^T^^^^'^ix^^^foT 
tcinpcralurc, can lead lo isomerization of double bonds and ^^^^^ ^^^^ .p^^ alumimim silicate adsorbs those 
carbon backbone. It is likewise pos^ble for two or more 2S substrates, which contain at least two double bonds and at 
different metal ions to be replaced Preference ^ pvcn to ^ g ^„ ^^^^ adsorption is complete, the 

cations of main groups I and H of the Periodic Tiblc of the ^ ^ Tte adsorbed 

Eleincnts. ParUcalar preference is given to the sodium and ^^^^^ ^ desorbed, for example, by displacement 
caloum forms. . j ,„ with aromatic hydrocarbons. Hic olcfinic substrates are 

The iseohl^s can be m the fonu Of powders, spheres, rods. 30 fceed from the desorbent, and the desired olefins are isolated, 
oybndere, extruded bars or m olhcr moldmgs. invention is further Ulustrated but Ls not intended to 

-me adsorption of the cycloalkadienes imd cy^olyenes ^e limited by Ihe following examples in which all parts and 
f roia the reaction mimre onto Z^ite t^ place at ^^gp/^ic by weight unless otherwise specified, 
teraperaniresm the range from 0 to 150° C, preferably m the c j & 

range from 40 lo 100° C. 35 EXAMPLES 

Adsorption according to the process of the present inven- Example 1 

lion generally requires from 15 minutes to 8 hours, prefer- , , .„ , , ,..„,.„. 

ably from 1 to 4 hours ^ adsorbent, commercially available zeohle NaX 

According to the present invention, from 5 to SO parts by (SiUporite lOA, a product from Elf Arochem/CEOV) in 
weight, prefti^bly from 10 to 25 parts by weight, of zeoUte « PO^'der form was calcined m the air for 12 hours at 450' C 
are used, based on 1 part by weight of cycloalkenes. 1^ g of Ihe activated zeolite NaX and a solution of 1 g of 

The desorption generally takes place using a compound all-trans l,5,9.cyclodod6catriene (>99% purity obtained 
which is chemically and thermally stable under desoipdon from Aldnch) m 200 ml of n-hexane al 65 C- After 1 to 2 
conditions. It must be possible to separate off and recover hours, the solution was cooled to room temperature and the 
this low-cost chemical from the extract in sufScient purity in 45 zeolite was soparalod off. The solution which remained 
a simple manner. comprised <1% of the original amount of triene. 

According to the present invention, the desorption is For the desotpdon, the zeolite was transferred to an 

carried out using aromatic hydrocarbons. Other compounds, extraction thimble and treated with 50 ml o£ boiling toluene 
such as ethyl acetate or isopropanol, can likewise be used, for 3 hours in a Soxhict apparatus, 
although, in these cases, the desorption takes place more so When desorption was complete, the extract was freed 
slowly. Polar desorbeots, i.e. solvents used for the from toluene by distillation. 0.96 g of a Uquid residue were 
desorption, such as, for example, ammonia water, diols and obtained, which comprised all-trans 1,5,9-cyclododecairiene 
also amino alcohols were unsuccessful, with a GC pmity of >98%. 

Aromatic hydrocarbons which may be mentioned are Example 2 

compounds having from 6 lo 12 carbon atoms, preferably ss . ^ , .„ , , .. .i, 

from 6 to 9 carbon atoms such as, for ejcample, benzene, ^ adsorbent, commercially available z^oljte NaX 

toluene, ethylbenzene, xylene and trimeihylbenzenc, (Silipotitc IDA, a product from Elf Atochem/CECA) in 

During the desorption, the tempcraluic should not be PO^^^ ^rm was calcined in the air for 12 hours at 450° C 
significaady greater than 150" C-, since otherwise isomer- The adsorption of the metathesis crude solution formed by 

ization products can be found. The zeolite can then tttm from so the above-described metathesis of a 0-024 molar solution in 
white to beige. n-hexane of a cyclooctene/cycloheplene mixture in the 

" " »rocess according to the present invention, the molar ratio 1:1 was analyzed (2.49 g of olcfins/l). 

not change color and the olefins did not undergo 50 g of the activated zeolite NaX were stirred with 1200 

ion reactiotts. ml of a metathesis crude solution at 63" C. tot 2 hours. 

Adsorption and desorption can be carried out at from 0 to ss After this time, almost all of the compounds having two 
30 bar, preference being given to pressures in the range from or more double bonds had been adsorbed (>98%, GC 
1 to 10 bar. check). 
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The ladea zeolite was separated off and washed wiih « The selective concentration of cis,cis-cyclohexadeca-l,9- 

little n-hexaoe. The siill adherent n-^iexane was then largely dieiae from the rcaaion solution fonned by the above- 
removed at 50° Cyi mbar. desoibed metathesis of cyclooctene (2.4 g/1 in n-hexaae) 

For the dosorption, the zeolite was transferred to an was analyzed. The reaction solution typically comprised 
extraction thimble and treated with 100 ml of boiling toluene s 39% cyclohexadeca-l.S-dieae, ^2% tjrienes, 17% totracncs. 
in a Soxhlel apparatus for S hours. 8% pcntacnes and 3% hexaeoes- 

When dcsorption was complete, the extract was freed ^be representative distribution of the diene double bond 

&om toluene by distillation. 2.72 g of a liquid residue were isomers was cis^is: iraios. ci&: tran$,trans-2S: 58: 16. 
obtained which ha>« a proda«^^ which is largely g g the activated «olite NaY were stirred wiUi 500 ml 

Identical to the starUng muflure. lo ^^gtathesis crude solutfon at 65" C. for from 30 to 60 

Example 3 minutes. 

As adsorbent, commerdially available zeolite CaX (a After this time, according to GC, z'9Z% of the cis,cis- 
|>roduci from Grace Davison) in powder fcrm was calcined cycloh6xad6ca-l,9-dieoe had been adsorbed, 
xn the air at 450° C. for 12 hours. , , . is Following removal of the laden NaY material, the 

The adsorption of the reaction solution formed by ibe solution, which remained, was subjected xo fiJrther adsoip- 
above-descabed metathesis of cyclooctene (2.4 g/l ^ tion 

n-bexane) was analyzed. The reaction solution typically / , ^ , ^ . j . . „ ^_„- 

comprised 5% cyclooctene. 30% cydohexadeca-lj^diene. As adsorbent for die^cond ^^om^o^JommtT^m 

33% tricncs, 18% tetracnes, 9% pentaenes and 4% hexaenes. available zeohie NaX (Siliponto IDA, a product from Elf 

60 e of the activated zeolite CaX were stirred with 1400 20 Atochem/CECA) in powder forai was calcmed in the air at 
ml of a metathesis crude solution at 65° C. for 1 to 3 hours. 450 C. for 12 hours. 

After this time, almost all of the compounds having two 20 g of the activated 2Molit6 NaX weie stirred with the 

or more double bonds bad been adsorbed (>98%, GC metathesis enide solution at 65^ C. for 2 to 3 hours, 
check). After this time, virmally aU of the compounds having two 

Fuithcr isolation was carried out as described in Example or more double bonds had been adsoibed (>98%, GC 
2- check). 

^f^^ ^.i?^. t ^t^l!'^ '""^ obudned which had a j^^^^ ^^^^.^ ^^^^ separated off and washed with 

product distribution which was largely idenucal to Ihe ^ n-hexane. Most of the still adherent n-hcxanc was 
Sianme mwlure. ^ removed at 50" C/l mbar. 

Example 4 Por the desorption, the zeolite was transferred to an 

As adsorbent, commercially available zeolite NaX extraction thimble and trcatcdwitbiOO ml of boiling toluene 
(Siliporile lOA, a product fix>m Elf Atochem/CBCA) in in a SoxMet apparahis for 4 hours. 

spherical form was calcined in the air at 450° C. for 12 When desorption was complete, the extract was freed 
bouis. 35 from toluene by disiillaiion. 1.0 g of a liquid residue were 

The adsorption of the reaction solution formed by the obtained. Tbe content of ci5,cis-cycloh6xadcca-l,9-diene in 
above-desctibcd metathesis of cyclooctene (2.S g/l in ^ residue was less than 0.5%. 
n-heifane) was analyzed. The reaction solution e^diibited the 

product distribution listed in Example 3- Example 6 

100 g of the activated zeolite in spherical form were « adsorbent, commercially available zeolite NaX 

mtroduccd mto a verticaUy constructed beatable tubuUr /Siiiootiie lOA. a nroduct from Elf Atochem/CECA) in 
reactor. The zeolite bed is heated to 65° C^2000 ml of *e gjffif ^^was cSlnSfil 4^^^ 
metathesis crude soluiwa were circulated using a hose ^ , ^. - j i...}„_ .u. 

pump, the adsorbaie flowing through the ^ceolite bed from J^'' adsorption of the reaction so UUon formed by the 
bottom to top. Tlie amount conveyed was from 2000 to 5500 45 above-described metathesis of cyclooctene 6^ m 
jjj^ i- J f.^ n-hexane) was analyzed. The reacuon solution exhibited the 

After 3 to 5 hours, almost all of the compomids having P^^jl"*^^ distribution listed in Example 5- 
two or more double bonds had been adsorb^ (>95%, GC 25 g of the activated zeohte NaX were brought mio 
gtjggji contact With 500 ml of the metathesis crude solution in an 

When adsorption was complete, the liquid was drained so utoasound bath at ^ to 30° C. for 2 to 3 houiS. The zeolite 
fmm lie Sr^acTS and L l^en zeolite was w^hed '^b then lillered off and the filtrate was analyzed by gas 
with a little n-hexane. Most of the still adherent n-hexanc chromatography. . ^ c - • 

was then removed at 50" C/l mbar. The solunon which remained comprised <0.5% of cis,cis. 

For desorption, Uie lube was healed to 120" C. 400 ml of 2:clohexadeca.l.9-diene, and >94% Of this substance had 
etbylbenzene were circulated using a hose pump for from 5 S5 been adsott>ed. ... -. ^ - j ■, . 

to 8 hours, the desotbeni flowing through the zeolite bed Although the mvenuon has been descnbcd m detail m the 
from bottom to top. The amount convoyed was ftom 500 to foregoing for the purpose of fliustration, it is to be under- 
2000 ml/h Stood that such detail is solely for that purpose and that 

When desorption was complete, the extract was freed varialioiK can be made therein by those sknied in the art 
from ethylbenzene by distillation. 5.06 g of a liquid residue 6° *itl»«t departmg from the^mtand scope of the mvention 
were obtained which had a product distribution which was «>««5Pl « »t ffV be hmitcd by the claims, 
largely identical to the starting mixture. What iS Claimed is: 

l.AprooessforseparatmgOlEcycloaUcenesbavmgatleast 
Example 5 two double bonds from a reaction mixture in hydrocarbon 

As adsorbent, commercially available zeolite NaY 65 solution formed during tfae metathesis Of cycloalkamo- 
(obtained from Strom Chemicals) in powder form was noenes or cyclomoQoene/cydopolycne mixtures comprising 
calcined in Ibe air at 450° C for 12 hours. the steps of Treating the reaction mixture with a faujaslte 
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zeolite type in th© liquid phase, absoibing Ihc cycloalkenftS 
having at least two double bonds present in the solution by 
the zeolite, separating off the laden zeolite, and obtaining the 
oycloarkenes by desotption. 

2. A process according to claim 1, wherein said fawjasite 
zeolite is an X or Y zeolite. 

3. A process according lo claim 1, wherein the cycloalk- 
enes arc cycloalkadienes y4i6tcm the selective adsofpiloo of 
the cydoalkadienes is adbiieved by st^wise depletion of the 
dienes in tiie crude solution. 
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4. A process accordiflg to claim 1, wherein ihe 
is carried out in a temperature range bom 0* to 

5. A process according to claim 1, wherein the 
is carried out over the course of from IS minuies 

6. A process according to claim 1, wherein Etc 
parts by weight of zeolite, based on 1 part by 
cycloalkenes, is used- 



»m 5 to 50 
weight of 
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Sample designation 


Clinoptilolite 
CO2 concentration 
0-3 hours 


Zeolite A 

CO2 concentration 
0-3 hours 


t = 0 minutes 

(zero value or background load) 


80 \^g/^c\^ 


< 20 iJg/m^ 


t = 5 minutes 


800 |jg/m^ 


< 20 pg/m^ 


t = 10 minutes 


3400 MQ/m^ 


< 20 |jg/fn^ 


t = 20 minutes 


5900 |jg/m^ 


not determined 


t = 30 minutes 


5800 ng/fn" 


< 20 |jg/m^ 


t = 40 minutes 


5700 |jg/m^ 


not determined 


t = 50 minutes 


5500 [ig/m" 


< 20 Mg/iTi^ 


t = 60 minutes (1 liour value) 


5300 [ig/m^ 


< 20 |jg/m^ 


t = 120 minutes (2 hours value) 


5100 liQ/tvi^ 


not determined 


t = 180 minutes (3 hours value) 


4800 ijg/m^ 


< 20 ng/rn^ 
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